Abstract. This paper shifts discussion on social diversity from ethnic diversity to broader social diversity. We explore spatial social diversity and assess opportunities to encounter diversity in an urban context. In doing so, we prepared a description of diversity in the residential communities of two cities, Leeds and Warsaw, using census data for small areas (UK 2001, Poland 2002). Selected variables were used to represent the key social dimensions of diff erence: demographic, socioeconomic, ethnic, and disability. A cluster analysis using a k-means algorithm was implemented for each city separately and for the two cities combined using harmonized indicators. We selected eight cluster solutions for each city which had diff erent profi les and spatial distributions. A combined cluster analysis showed that there was little overlap in community types across the two cities. The paper illustrates that Leeds and Warsaw residents experience very diff erent opportunities to encounter diff erence which need to be taken into account when local diversity policies are implemented.
Introduction
The populations of most major European cities are becoming more diverse because of an increase in and diversifi cation of the nature of international migration, population ageing, and lifestyle choices. The historical shift from industrial society to new modernity, in which individuals are assumed to be released from traditional constraints and to have more freedom to create their own individualized biographies, choosing between a range of lifestyles and social ties, has resulted in the more open public expression of a diverse range of social identities and ways of living (facilitated by the introduction of European equality legislation in relation to: gender, sexual orientation, disability, and religion and belief). As the visible diversity of residential neighbourhoods increases it creates more opportunities for intergroup encounters to occur. However, at the same time other processes of 'sorting' are still evident as a result of the operation of the housing and labour markets such that the social segregation of some spatial communities is being reproduced and even intensifi ed (Hamnett and Butler, 2011) .
These processes of homogenization mean that in some spatial communities opportunities for intergroup encounters remain limited.
To date much of the research which has focused on mapping and measuring urban social diversity to understand the implications for cosmopolitan or prejudicial social relations has focused primarily on ethnic diversity. In light of the wider social changes described above, in this paper we shift the discussion about diversity from its focus on exclusive, minority thinking towards inclusive thinking about the whole society. We employ here a broad understanding of diversity to encompass differences in age, sexuality, ethnicity, religion, socioeconomic status, and in degrees of (dis)ability. DiTomaso et al (2007, page 474) acknowledge that "diversity is relevant to any categorical difference that has a signifi cant impact on group interaction and outcomes." Here we concentrate on demographic, socioeconomic, ethnic, and disability diversity, refl ecting the variety of group experiences and meaningful differences resulting from the complexity of social relations in contemporary society (Andersen and Taylor, 2006) .
Spatial diversity can be identifi ed in two ways. On the one hand, a spatial area could be composed of smaller spatial units (eg, communities), which are heterogeneous both internally and externally. On the other hand, communities could be homogenous internally, but dissimilar from each other. As Laurence (2011) argued, it is diffi cult to measure diversity on a scale from more homogenous to more heterogeneous, because diversity is multidimensional and different diversities play different functions in shaping people's behaviours. Thus, we avoid measuring diversity with a single overall indicator. In this analysis different patterns of diversity are captured by discovering multidimensional diversity clusters which represent eight unique profi les of communities in each city.
In this paper we map multidimensional social diversity in two European cities-Leeds and Warsaw. Leeds is the second largest metropolitan district in England and this regional capital (rather than London which is somewhat atypical of UK cities) is an example of a postcolonial city with complex immigration patterns. The city's proportion of minority ethnic residents is close to the national average, and it has a rapidly growing dual-heritage population (dominated by children and young people). Meanwhile, Warsaw has a history of social diversity interrupted by the war and the communist era which meant that it had a relative static and homogenous population for nearly half a century. Despite the subsequent postcommunist growth in mobility (both immigration and emigration) it is still a relatively traditional society that is only just beginning to experience processes of individualization. Moreover, equality and antidiscrimination laws have been introduced relatively recently in Poland. In both cities manufacturing industry has recently declined while fi nancial and business services have been developed. By comparing these cities we aim to understand how different national contexts may refract opportunities of intergroup contacts within spatial communities.
By undertaking this mapping exercise we aimed to produce typologies of communities that would vary in terms of diversity patterns, but that would be internally homogenous. So the aim of the analysis was to reduce internal variability while increasing external variability between the types of communities. Finally, we aimed at diversity types of communities that could be used as strata to control samples used in a survey on attitudes towards diversity in Leeds and Warsaw.
The paper is organized as follows. Because diversity is a contested term and used in different ways by social scientists, in section 2 we review the literature on sociospatial diversity and the residential patterns of different social groups in cities. On the basis of the review we propose our own understanding of diversity and divide it into four dimensions. In section 3 we describe the census data in the UK and Poland used to characterize the diversity of communities in Leeds and Warsaw and outline the methods of clustering employed. In section 4 we report on the results of a multidimensional cluster analysis identifying the different diversity types of communities in the two cities. The paper concludes with a discussion of the main fi ndings.
Diversity in cities: a multidimensional perspective
The analysis of the geography of social diversity in cities has a long pedigree. Whereas the fi rst studies that mapped diversity highlighted differences in social class (Booth, 1889) or ethnic backgrounds of various social groups (Duncan and Duncan, 1957; Park et al, 1925; Wirth, 1938) , later in the 20th century social research acknowledged the multidimensionality of social diversity and took into account people's multiple social group affi liations and their multiple social identities that produce differences in residential patterns in cities (Andersen and Taylor, 2006) .
Sociospatial diversity was usually measured as a one-dimensional phenomenon, and its multidimensionality was more often recognized by qualitative research (Valentine, 2008) . There are some studies that include more variables in the spatial diversity analysis, but usually they focus on minority groups and their internal diversity: for example, studies on religious diversity within one national group or on the socioeconomic situation of disabled people. We propose to take an inclusive approach and describe the diversity of whole populations of residential units. Thus, in the exercise of mapping we have incorporated a broad understanding of diversity, drawing on different quantitative and qualitative social studies to capture these various characteristics that compose social diversity.
We conceptualize diversity as characterized by several dimensions that have different dynamics through people's life-course careers (family/demographic, socioeconomic, lifestyle, and health). The dimensions also refl ect people's affi liation to different types of social groups: people who interact with each other, recognize themselves as members of the same group, and share similar identities, or social categories; or people who do not interact with each other, but share the same characteristics (Scott and Marshall, 2005) .
The family/demographic status dimension recognizes that people are a part of a primary group of people with whom they have personal or kinship-based relationships (Cooley, 1902) . Primary relationships depend on age, sexual orientation, and family type. During the course of life, people travel through a variety of stages in which they live with others in families, in households, or alone. Today, most families in Europe live in two-generation (parents and their offspring) rather than three-generation households (Vanderbeck, 2007) . However, one-person households have increased because young people choose to live alone for longer before partnership or marriage and because there are more older persons who have lost their spouse or partner through death (Dorling and Rees, 2003) . Residential patterns refl ect opportunities to encounter people of different family type and age groups and in turn infl uence social behaviours. For example, spatial isolation of the elderly could be followed by their social isolation (Becker, 2003; Scharf et al, 2003) . Age segregation and lack of meaningful contact and understanding of people in different age groups may lead to ageism: that is, prejudice based on age (Maxey, 2009) .
People also belong to many secondary groups which are more formalized and institutionalized than primary groups [eg, university students or workers in a fi rm (Cooley, 1902) ], which we call the socioeconomic dimension of diversity. The most important are reference secondary groups: that is, people we compare ourselves with and refer to when evaluating achievements, aspirations, and ambitions (Scott and Marshall, 2005) . Level of education or qualifi cations, occupation, and income constitute basic criteria in such comparisons. Housing decisions are shaped by housing policy and housing-market developments both of which infl uence the price of land and housing, so the spatial patterns depend on household wealth and income (Burgess, 1925; Hoyt, 1939; Rees, 1970; 1979) . Social class inequalities are based not only on differences in wealth and income, but also refl ect access to cultural capital (Duncan, 2009) . Other factors that shape people's residential preferences are their occupation (Fielding, 2004) or education (Freeman, 2009) , because people prefer neighbours with similar socioeconomic positions.
Both primary and secondary groups are situated in affi nity groups (which are also called 'communities'): that is, larger social groups that people feel attached to although they do not know each other in person, such as national, ethnic, or religious groups (Scott and Marshall, 2005) . We call this dimension the affi nity dimension of diversity. The diversity of migration histories and backgrounds means diversity in spatial outcomes (Peach, 2009) . Studies on ethnic minorities in urban space very often include other variables which may account for their spatial location, such as the socioeconomic profi le of a minority ethnic group (Rees, 1979; Taueber and Taueber, 1964) , housing-market forces in cities, control over institutional resources by a local population, cultural traits (including affi nity to country of origin), type of social networks, existence of mutual support, and availability of national services (Peach, 1996) . Religion is another aspect of the affi nity dimension of diversity that can serve as a criterion for spatial differentiation. Especially interesting are studies that identify the intersections of diversity dimensions: for example, Muslim concentration and its relation to housing discrimination and socioeconomic status (Varady, 2008) , or class structure and spatial distribution of three faith groups (Hindu, Sikh, and Muslim) within one ethnic group-Indian populations (Munoz, 2010) .
Disability is a different dimension of diversity. It is a broad category, as it includes mental and physical disability. Chronic illnesses, such as cancer or HIV/AIDS, are included as disabilities. It is a relative characteristic: being disabled depends on society's defi nition of who is disabled and on people's perception of their health (Wilton and Evans, 2009) . It is important to study disability along other diversity dimensions, because disabled people are very often multiply disadvantaged. As Chouinard (1997, page 381) points out, "being out of place also fi nds expression in economic and cultural marginalization." Disability rates are strongly linked with increasing age and they correlate with poverty, so it is possible to fi nd spatial concentrations of the disabled in the residential spaces of Leeds or Warsaw.
The dimensions of diversity are interdependent; changes in one dimension impact other dimensions. In this paper we map multidimensional diversity at the community level and we investigate the patterns of diversity in Leeds and Warsaw. Because diversity is socially and spatially constructed, people encounter different diversity patterns in spatial communities. Consequently, we argue that changes in characteristics of the four dimensions of diversity are of prime importance for people's experience in encountering diversity.
(1)
As our review has shown, spatial diversity is a multidimensional phenomenon, but the dimensions are usually analyzed and measured separately. In order to demonstrate diversity patterns in a more comprehensive way, we compare spatial diversity in two European cities: one with a postcolonial history and more ethnically diverse population-Leeds-and the other a postcommunist city with a much shorter history of international immigrationWarsaw. Both cities are in a different stage of the 'city life cycle', with Warsaw being in the suburbanization and deconcentration phase (Śleszyński, 2004) and Leeds being in the consolidation, renewal, and infi ll phase (Rees et al, 2004) . Consequently, the demographic, social, and ethnic population groups are spatially distributed in different ways in each city. We employ cluster analysis to bring together the diversity dimensions and to create community types with different diversity profi les.
(1) It is worth noting that diversity is differently verbalized by scholars: some speak about different characteristics, some about different group affi liations, while others emphasize different social identities. Because the rest of the paper is based on the analysis of census data for residential communities, we will use statistical categories to describe diversity. However, we know that these data have limitations as they do not fully refl ect social reality which is much more complex.
Data and methods
Leeds is a city with a population of 715 000 in the 2001 Census, offi cially estimated to have reached 810 000 in the mid-year estimates for 2010. The main minority ethnic groups are of Asian origin (Indian and Pakistani), followed by Other White and Black Caribbean ethnicities. Key indicators of age, occupation, ethnicity, and disability for Leeds and the UK as a whole are set out in table 1. These show that Leeds lies close to the national average in all dimensions.
By contrast, Warsaw, the national capital of Poland, has a higher proportion of nonmanual workers than Leeds and a higher share than Poland as a whole. Warsaw is approximately twice the size of Leeds in population, but occupies about the same land area, meaning that population densities are more than double those in Leeds. Apartments constituted 88% of Warsaw's housing stock in 2002 whereas in Leeds fl ats comprised only 17% of the housing stock in 2001. In contrast to Leeds, Warsaw is a more ethnically homogenous city. However, it is estimated that every fourth foreigner living in Poland resides in Warsaw. In 2004 foreigners constituted 1.3% of Warsaw's population, but only 0.2% of the total population of Poland (Offi ce for Foreigners, 2004) . The most numerous foreign immigrant groups living in Warsaw come from Asia, mainly from Vietnam, but also from Armenia, Turkey, and in recent years from China. Also important are citizens from the former Soviet Union countries, such as Ukraine, Russia, and Belarus. There are also communities which originate in the European Union (France, Germany, and Great Britain) and in the United States of America, engaged in Warsaw's international businesses or organizations.
Before we proceed to analyze diversity in both cities, we should defi ne the term spatial community. Community is a form of social organization based on commonality (Flint, 2009) . By spatial community we mean a group of people living in the same area who share a common space and are linked to each other by relations outside of the immediate household. The sense of spatial community identity is promoted by use of a common name for an area, which may have deep historical origins. When we refer to a community in the rest of the paper, we mean, unless otherwise specifi ed, spatial community. How big is a spatial community within a city? They can range in size from people living in a few streets or blocks to quite large areas if population densities are low. In Leeds we chose to use community areas (CAs) employed by Unsworth and Stillwell (2004) to provide a common statistical description of the city over the Censuses of 1991 and 2001. These CAs were easily recognized by Leeds residents in a city council survey. Most have a community association that brings together its residents. Similar arguments led to the choice of urban regions (URs) in Warsaw. They were defi ned by Warsaw City Council in 1967 and their names are more commonly used by residents than the names of much bigger districts. We could have chosen smaller areas (enumeration districts or output areas), but these were felt to be too small to cover the full range of social interactions; we could have chosen larger areas (eg, electoral wards or districts), but these were felt not to describe the space of daily encounter which characterizes the urban community.
The analysis of diversity was based on census data: from the 2001 census in the United Kingdom and from the 2002 census in Poland.
(2) We acquired data for Output Areas (OAs) in Leeds and statistical regions (SRs) in Warsaw which are the smallest zones for which the statistical data are available in the two countries. CAs are groupings of OAs in Leeds, while URs are groupings of SRs in Warsaw. The number of study zones in the two cities is similar: 106 and 91. In Warsaw 90 zones consist of a single UR and one zone combines two small URs, which were merged because data were available only for the merged unit. Both CAs and URs have similar area size, but URs are 2.5 times as dense, refl ecting the dominance of apartment housing in Warsaw. Table 2 reports on different levels of census geography with average size, population, and number of households.
The two census datasets were compared variable by variable (for details see Piekut et al, 2011) . We aimed to include variables representing each dimension of diversity and those that were similarly measured in both censuses to conduct unbiased analysis. There were some (2) The analysis was based on 2001 and 2002 Population Censuses and we are aware that the cluster profi les could have changed since the censuses. The intercommunity differences and changes in the characteristics of communities could be further investigated when data from the 2011 Censuses become available. variables missing in both censuses that we would have liked to use: for example, information on sexual orientation or income. Some variables were measured only in one census, like religion in the British census, or citizenship and language spoken at home in the Polish census. Both variables would enrich the affi nity dimension of diversity. Finally, we used the ethnic group variable for Leeds and the nationality variable for Warsaw. There were two disability questions in the Polish Census of 2002, but unfortunately the small area data were not available, so we could measure health diversity only in the British city.
After detailed comparison a list of twenty-eight variables was obtained which was further reduced by eliminating highly correlated variables. Multicollinearity effects were measured using variance infl ation factors which assess the degree of multiple correlations between each independent variable and the rest of the variables. For instance, the percentage of people aged 15-24 was highly correlated with the percentage of single people and with people with thirdlevel qualifi cations in Leeds and secondary education in Warsaw. People with the lowest levels of qualifi cations/education were highly correlated with those in manual occupations. Finally, a reduced set of twelve variables for Warsaw and a set of fourteen variables for Leeds were fi rst standardized (distributed around a mean 0) and then used in the cluster analysis. The fi nal list of variables is presented in table 3.
Assuming we had measured the dimensions of diversity in residential communities properly, we combined the information from several dimensions to obtain profi les of community areas using a technique called cluster analysis (Everitt et al, 2001 ). Cluster analysis is employed in geodemographics (Harris et al, 2005) to identify types of residential neighbourhood populations. We used geodemographic techniques to identify clusters of CAs in Leeds and of URs in Warsaw that had similar diversity profi les. The cluster analysis enabled us to include many variables important from the perspective of opportunity to encounter multidimensional diversity at the community level. We wanted to maintain the interpretability of the cluster profi les and so decided not to use factor analysis, which makes interpretations fuzzy. We ran three cluster analyses: one for each city separately, using fourteen variables for Leeds and twelve for Warsaw, and one combined analysis for the two cities using three variables: v3, v8, and v12. Different clustering methods were tested prior to implementing the fi nal clustering procedures. Because we aimed to produce a single-tier classifi cation, we adopted a nonhierarchical method: that is, the k-means method (Beale et al, 2009) . As the distance measure we used Manhattan distance which has proved superior to the Euclidean distance (Aggarwal et al, 2001; Dennett and Stilwell, 2008) . To carry out the clustering we used the software package MATrix LABoratory Statistics Toolbox [MATLAB (Beale et al, 2009) ]. In the cluster analysis we employed k-means clustering for two through sixteen clusters to fi nd the optimum number of clusters. For each cluster solution we required the MATLAB software to generate 200 replicates (that is, initial choices of the centres of clusters) from which the algorithm selects the replicate that maximizes intercluster variance for the particular number of clusters. To choose one solution from the two to sixteen cluster solutions, we examined average absolute intracluster distances and silhouette plots. The optimum number of clusters was eight in each single city analysis and nine in the joint city analysis.
Multidimensional diversity: cluster analyses of Leeds and Warsaw
We fi rst describe the spatial patterns of the four dimensions of diversity, which are mapped in fi gure 1. In Leeds the older population [mapped in fi gure 1(a)] lives in suburban areas, but in the Polish city the oldest residential communities are located in the city centre [fi gure 1(b)]. The youngest communities are found in inner northwest Leeds, near two major universities. By contrast, in Warsaw the youngest populations are found in the newer housing estates in the south, north, and northwest of the city, though new families are now migrating beyond Warsaw's boundary (Potrykowska and Śleszyński, 2001) .
Figure 1(c) shows there is a division between more skilled workers in north Leeds and people with more routine occupations in south Leeds (Stillwell and Shepherd, 2004) . In Warsaw there are several URs [fi gure 1(d)] where in the socialist era factories were 'planted' in order to reduce the share of middle-class people and increase the share of the proletariat living in the city (Węcławowicz, 2005) . The middle class is in a majority in Warsaw (68% of employed residents had nonmanual occupations in 2002), while in Leeds almost half of CAs had more residents with nonmanual than manual occupations.
Warsaw is an ethnically homogenous area, with less than 1% foreign residents, whereas in Leeds ethnic minorities comprise almost 11% of residents. There are some URs [fi gure 1(f)] where the share of populations with non-Polish origins reaches 3%: for example, in URs in south Warsaw where skilled international workers live or in the western city centre where the Vietnamese live (Grzymała-Kazłowska and Piekut, 2007) . On the other hand, in Leeds there are some CAs in the northern inner city where the non-White British ethnic population is in a majority [fi gure 1(e)]. Due to an increase in international students, CAs in the city centre are also more ethnically diverse in Leeds (Phillips et al, 2004) .
The central and southern Leeds population reports higher disability [fi gure 1(g)]. Disability increases with age, but it is also associated with material deprivation (Brown and Rees, 2006; Rees et al, 2009) .
To understand how these sociospatial patterns come together in residential communities, cluster analyses were run for each city. CAs in Leeds and URs in Warsaw with similar characteristics were classifi ed into eight types of communities in each city, minimizing intracluster variance. Results of the classifi cation are presented in four-dimensional graphs (fi gures 2 and 3). Demographic diversity is represented by the percentage of people aged evenly distributed across variables, while the URs have more values close to the mean of the variables. This means that clusters in Warsaw are more similar to one another than are clusters in Leeds. In both cities the population was unevenly distributed across clusters and the cluster sizes varied from 3% to 30% of the resident population in Leeds or Warsaw. There are clusters with only a few CAs or URs and some that comprise fi fteen zones or more. The average values for some selected variables for each cluster are presented in tables 4 and 5. Cluster solutions are presented in fi gures 4 and 5 which are the basis of more detailed accounts fi rst for Leeds and then for Warsaw. Some 29% of the 2001 Leeds population lives in the CAs classifi ed into cluster L1. Families with children and middle-aged people are overrepresented, while the population aged 15-24 is underrepresented. The cluster covers a mix of people of different socioeconomic backgrounds who live in good-quality housing outside the city centre. Clusters L2, L5, and L8 have different types of families living in them with lone parents being overrepresented. In cluster L2 there are large minority ethnic households living in their own houses; in clusters L5 and L8 lone parents live in council fl ats with worse-quality housing. Clusters L2, L5, and L8 are inhabited by working-class people, but only cluster L8 has a high share of disabled residents.
CAs classifi ed in cluster L3 have similar demographic and ethnic profi les to those in cluster L1. However, these clusters, located mostly in northern Leeds, are inhabited by people with more qualifi cations and people in nonmanual occupations than in cluster L1. The residential communities in cluster L6 share some characteristics with cluster L1 too, in terms of socioeconomic, ethnic, and disability profi le, but the population is older. The ring Different age groups, different social classes, White British, average disability-diverse population Multiethnic, working class, young and middle aged, with lone parents and some disabled coresidents neighbours, substandard housing Older, White British, middle class outside city centre, good-quality housing Different age groups, middle class with some non-White British coresidents average quality of fl ats, north city centre Working class, different age groups, with lone parents and disabled coresidents in city centre, council housing Working class, different age groups, with lone parents and disabled coresidents with average share of non-White British Different age groups, middle class, White British with below-average disability, outside city centre, good-quality housing of cluster L6 suburbs in Leeds with older populations results from the ageing of people who moved into these areas when they were younger.
The youngest population lives in neighbouring clusters in the central part of the city in clusters L4, L5, and L7. The highest concentration of younger people is found northwest of the University of Leeds and Leeds Metropolitan University. The residents in cluster L4 are mostly single people with diverse ethnic backgrounds, living as couples or in nonfamily Working class, Polish, older population and lone parents, inferior areas, substandard housing.
Middle aged, higher educated, couples and married/families, with some foreigners, outside city centre, good-quality housing.
Young, middle class, married/families, Polish, new estates outside city centre, good-quality housing.
Hyper-working-class, Polish, middle aged, with lone parents, disadvantaged fl ats (high share of council and substandard housing). Polish, working class, different age groups, and with above-share of lone parents, outside city centre, substandard housing.
Older, middle class, couples and lone parents, with foreign immigrant population, city-centre regions, with council housing.
Big families and different age groups, with prevalence of working class, Polish, outside city centre, average standard housing.
Middle class, different age groups with foreign immigrant population, scattered outside city centre, good-quality housing. households in poor-quality housing. The minority ethnic groups also live in clusters L5 and L7 and in some CAs the non-White British population forms a majority. In cluster L5 they belong more to the working class, while in cluster L7 they belong more to the middle class. This difference indicates an outward migration of minority ethnic people to northern Leeds which is made possible by the upward social mobility of group members (Harland and Stillwell, 2007; Stillwell and Phillips, 2006) .
We now consider the UR types discovered through cluster analysis. The biggest proportion of Warsaw's population lives in cluster W2. All URs classifi ed into this cluster are located in the central part of the city with the highest density of population and of apartment housing. The central area is more often inhabited by older people, lone parents, small households, and non-Polish residents than is the rest of the city.
Populations with similar demographic and family profi les live in clusters W1 and W3 too. The former cluster is mostly inhabited by Polish residents, while people with higher education are overrepresented in cluster W1 and underrepresented in clusters W2 and W3.
Residents with non-Polish citizenship also live in cluster W4. Within the cluster there are some regions where populations with non-Polish origins are more numerous. In contrast to the inhabitants of the three previous clusters (W1, W2, and W3), the population of cluster W4 is more demographically diversifi ed and different age groups are evenly represented. This means that people of different backgrounds live in the same communities and these URs are the most diversifi ed in the three diversity dimensions.
Cluster W5 covers mostly middle-class people living in good-quality housing. Regarding their demographic characteristics, these are middle-aged people living as couples without children or being married. People with higher education and nonmanual occupations more often live in cluster W6. However, the population here is younger than in cluster W5, with those aged 25-44 being overrepresented, and couples without children live there less often than in cluster W5.
Finally, residents who belong to the working class, who are mostly Polish citizens, live in clusters W7 and W8. While in cluster W7 these were more often lone parents and other people living in very poor standard council housing, inhabitants of cluster W8 are more often people in different family types living in their own fl ats or houses of better quality.
The cluster analysis has demonstrated that each cluster in the two cities has different characteristics in the three or four dimensions of diversity, meaning that combinations of diversity were different, with different mixes of stages in the demographic or socioeconomic cycle, and different make-up of ethnicities or health conditions of the resident population. In order to compare diversity patterns between the two cities we ran a combined cluster analysis and computed between-cluster and within-cluster variance for some selected variables and for the Simpson diversity indexes (SI).
The combined cluster analysis produced a nine-cluster typology in which three clusters (LW4, LW5, and LW6) were found only in Leeds and one cluster (LW9) was found only in Warsaw (fi gure 6). Of the clusters shared between the cities, Warsaw dominated clusters LW3 and LW8, while Leeds dominated clusters LW1 and LW3. Only cluster LW7 was truly shared between the two cities. Due to a much lower proportion of residents with nonindigenous ethnic background, the more ethnically diverse clusters are missing in Warsaw (clusters LW1, LW4, LW5, and LW6). Meanwhile clusters with a higher share of people with nonmanual occupations were more specifi c for the Polish city (clusters LW1, LW8, and LW9) and there was only one middle-class cluster in Leeds (cluster LW4). Cluster LW7, the only cluster that was evenly distributed among both cities, covers populations with typical average age and socioeconomic traits. So the opportunities to encounter diversity vary from community to community in the two cities, because of the way that they differ in the mix of different types of residents. Analysis of variance is a procedure that enables us to measure how much difference, for each dimension, is captured by the clusters in each city. Table 6 sets out the sums of squared differences from the variable means that are due to within-cluster and between-cluster variance in Leeds and Warsaw in the fi rst and fourth panels. The second and fi fth panels show, for each variable, the percentages of the variance that can be ascribed to betweencluster and to within-cluster variation. The third and sixth panels show how much of the collective variation between and within clusters can be ascribed to each variable For the old age and manual occupation variables the majority of the variance is captured by the clusters. Most of the old age variance is between clusters in Warsaw. In both cities, more than 80% of the manual occupation variance is between clusters. For the ethnic/ nationality variable the between-cluster variance makes up nearly 75% in Leeds but only about half in Warsaw. When we look at the distribution of the total variances across the three variables, the contrast between Leeds and Warsaw is clear. In Leeds old age variance contributes little to the overall variance while for Warsaw foreign immigrant variance contributes virtually nothing. The manual occupation variable contributes just over half of the total betweencluster variance in both cities. However, considering total within-cluster variance, most variance in Warsaw is accounted for by the percentage of people in manual occupations. The pattern could be traced back to socialist times when socialist policy aimed to mix people of different socioeconomic status spatially (Węcławowicz, 2005) . Meanwhile in Leeds, where housing-market forces have operated for decades, spatial separation of manual and nonmanual occupations is greater (ie, within-cluster variance is lower). Another interesting pattern emerges regarding the demographic profi les of the two cities. In Leeds both within-cluster and between-cluster variances of the percentage of older people contribute insignifi cantly to the total variances, while in Warsaw particular clusters are more dissimilar in terms of presence of people aged 65 and more. Diversity can also be measured from a different perspective by computing the SI which measures the chance that two randomly selected individuals from a sample will belong to the same category (Simpson, 1949) . The SI in region i over M groups is computed as follows:
where R e i is the proportion of the population of region i that belongs to group e. SI takes values from 0 (no diversity) to 1 (infi nite diversity). The maximum value depends on the number of groups used and occurs when the population is distributed evenly between the groups.
The diversity indexes for age, occupation, ethnicity/nationality, and health groups are presented in the table 7. The average diversity for age groups is high in both cities and most clusters. This follows from the cohabitation of children and parents in families and their coresidence in neighbourhoods of households of different 'vintages'. The only exceptional SI is the low value for cluster L4 in Leeds, which houses the student and young professional groups in the Leeds population.
Levels of diversity for occupational groups are higher in Leeds than in Warsaw, where residents with low-skilled occupations are in the minority. In particular, cluster W5 in Warsaw which picks out elite neighbourhoods in different parts of the city that have high concentrations of affl uent households. Levels of diversity for nationality groups in Warsaw are much lower than in Leeds and all clusters are almost exclusively Polish in Warsaw. In Leeds even the cluster with the lowest ethnic diversity (cluster L1) is much more diverse than the most diverse Warsaw cluster (cluster W2). In Leeds cluster L5 is very ethnically diverse and clusters L4 and L7 are moderately diverse. In all three dimensions within-cluster variances are lower than between-cluster variances, which mean that clusters are dissimilar from one another in terms of diversity levels.
Conclusions
Diversity is very often equated with ethnic diversity. This paper demonstrates that it is worthwhile thinking about diversity beyond the ethnicity dimension. The superdiversity concept recognizes social diversity mostly among minority ethnic groups regarding their migration status, religious faith, age, gender or working status (Vertovec, 2007; . The argument is that ethnic origins very often simplify and homogenize our research perspective on migrant communities. However, focusing on ethnic, religious, or language minorities oversimplifi es the research perspective in another way. People with different ethnic backgrounds not only represent heterogeneous groups, but they also live among populations diverse in age, religious faith, (dis)ability conditions, or employment characteristics. Thus, social processes, such as integration, are related to the composition of diversity at the local community level.
In the paper we have investigated social diversity in two European cities. Our review made it clear that confi ning attention just to ethnic diversity gave limited insight into the full diversity of urban spatial communities. We extended the dimensions of diversity to encompass the demographic and socioeconomic life courses as well. This extension builds on sociogeographic analyses of Western cities in the 20th century and links diversity directly to the equality and human rights agendas of both the UK and Poland.
Our two-city comparison was based on a very high level of harmonization of social variables and spatial zones. This is rarely achieved in international comparative studies. The harmonization meant that we could be confi dent that our fi ndings about the similarities and the differences in sociospatial patterns in the two cities were real, not apparent. We found that the contribution to overall diversity made by socioeconomic variation between communities was similar in Leeds and Warsaw. Demographic variation was more important in Warsaw than in Leeds. Ethnic variation was virtually absent in Warsaw and very important in Leeds. The clusters of communities found in the two cities have distinctive diversity profi les. That these profi les were very different between Leeds and Warsaw was shown by the low degree of overlap of the clusters created in the joint analysis of 197 urban communities.
Consequently, there exist contrasting opportunities for residents to have contacts with people who are different from themselves in terms of age and family status, socioeconomic status, ethnicity, and religion/belief and disability. We have demonstrated that the opportunities to encounter social diversity vary between Leeds and Warsaw, but also within each city, because the urban communities have different patterns of diversity.
The composition of diversity may affect attitudes towards 'other' people, prejudice, and discriminatory behaviours. Age and economic status constitute two of the explanatory factors shaping people's attitudes [as in the 'in-group/out-group' concept of Tajfel (1974) ]. People in different life-course phases and those from different social classes may have dissimilar needs and lifestyles that might be contradictory. Cluster L4, where younger populations prevail, is an example of a residential area where a 'studentifi cation' process is advanced. These communities are inhabited by young people whose lifestyles and values may diverge from those of established residents, and thus these differences can lead to intergroup tensions within these communities (eg, Smith, 2008) .
In Warsaw communities residents in different life-cycle phases encounter residents of other affi nity affi liations. In cluster W2 minority ethnic groups share urban space with older people, transient student populations, and residents in nonmanual jobs. Meanwhile, in cluster W4 non-Polish residents live in better standard housing and less densely inhabited communities where families with children are overrepresented. Whereas in cluster W2 people's relations will be infl uenced by poorer housing conditions and older populations' needs, and intergroup attitudes in cluster W4 will be shaped by familial services availability.
The analysis establishes a future research agenda. In the next steps of the research withincluster opportunities to encounter diversity and perception of diversity will be studied and it will be established whether patterns of statistical diversity-clusters-correlate with diversity perceptions and attitudes. Thus, the clusters defi ned in this study have been used to stratify a social survey that gathered information on residents' attitudes towards people who are different from themselves. We intend to explain the variation in attitudes revealed in this survey using both individual attributes and the independent infl uence of living in particular diversity clusters.
The policy implications of the paper are twofold. First, the paper demonstrates that equality policies need to move away from focusing on any particular minority group, but instead to embrace the multidimensional nature of diversity. Secondly, the analysis underlines importance of localism and integration within local communities. The Department for Communities and Local Government (2012) in the UK acknowledges the role that spatial communities play in shaping intergroup relations in multicultural Britain. Indeed, it states " [p] lace is a key factor in integration" which "comes from everyday life" and should be built upon commonalities of residents within these communities. In Warsaw equality laws are less advanced and have recently been established at the national level (the 2010 Act on Equal Treatment that came into force on 1 January 2011 in Poland). In this light, the recent Warsaw City Council pilot programme "Diverse Warsaw" aiming at promoting broad social diversity (embracing gender, age, sexuality, ethnicity, religion and faith, and disability) as a value is promising. However, as the paper demonstrates, social diversity patterns vary considerably within Warsaw and urban policy programmes need to be tailored to the specifi cities of smaller local communities.
